shared aims and projects-Pell appears as a much more significant figure. In his youth, he was in correspondence with leading mathematicians such as Henry Briggs and Edmund Wingate, and from 1630 he was an inner member of the circle of the educationalist and 'intelligencer' Samuel Hartlib. From 1639 onwards Pell worked with the elderly Walter Warner (mathematician, physiologist and philosopher, and last surviving member of the circle of Thomas Hariot); he corresponded with Mersenne in 1639-40, and in 1641 was one of the group of Hartlib's friends who welcomed the Czech philosopher Comenius to England. In 1644 Pell was appointed Professor of Mathematics at the 'Athenaeum' in Amsterdam; from there, and from the college at Breda, to which he moved in 1646, he came into contact with many continental mathematicians and scholars. He also exchanged letters regularly with Sir Charles Cavendish; this correspondence is an important source of information about Hobbes, from whom Pell obtained a contribution to a mathematical work published by him in 1647.
Pell returned to England in 1652, but was soon on the continent again, spending the years 1654-58 as Cromwell's envoy to Switzerland. Back in London in 1658, he was associated with one of the groups of scientists and mathematicians that were among the immediate precursors of The Royal Society. 4 He was one of the earliest Fellows of the Society; although he was not an active member after the early 1660s (and does not appear ever to have paid his dues), he was elected to its Council in 1675. 5 But his personal history went into a sad decline in his final years; despite having the income from a rectory in Essex (granted after he had taken holy orders in 1661), he was constantly without money and twice imprisoned for unpaid debts. Under these conditions it was not surprising that he published little, leaving only a huge jumble of manuscripts on his death in 1685.
THE NON-EXISTENT PUBLICATIONS
One of Pell's chief benefactors in his final years was Dr Richard Busby, the headmaster of Westminster School. It was Busby who paid for Pell's burial in London. 6 A large quantity of Pell's manuscripts went into storage in Westminster School for the next 70 years, until the antiquary Thomas Birch organized their transfer to The Royal Society in 1755. They are now in the British Library. 7 Birch made good use of this material when preparing his own account of Pell's life; unfortunately, however, when he referred to some of the early manuscript drafts and treatises he had found among Pell's papers, he printed their titles in the same format as those of published works. 8 The confusion this caused was perpetuated by Philip Bliss, who reprinted Birch's account in his notes to Wood's Fasti Oxonienses.
9 From these sources a whole series of non-existent publications by Pell have found their way into the modern secondary literature and works of reference, such as the entry in the Biographie Universelle Ancienne et Moderne, the article by Cornelis de Waard in the Nieuw Nederlandsch Biografisch Woordenboek, a note (also by de Waard) in the Mersenne correspondence, and the short account of Pell's life by Ferdinand Sassen. 10 These items, listed here by the titles given in Birch's account, are as follows:
• 'The Description and Use of the Quadrant'. Birch wrote that Pell 'drew up' this treatise in 1628, and Agnes Clerke uses the same formula in her entry on Pell in the DNB. But it is treated as a printed work by de Waard (who dates it 'Oxford, 1630'), by Sassen, and by E.G.R. Taylor. 11 The original text is BL MS Add. 4401, ff. 3-14; it is dated 19 May 1628.
• 'Modus supputandi ephemerides astronomicas'. Birch 
THE PUBLISHED WORKS
While modern writers have persisted in attributing some of these non-existent publications to Pell, they have failed to present an accurate or complete account of those works which were in fact published in his lifetime (or soon thereafter, by his friends and associates). The following listing attempts to remedy that defect; it includes one book-length work which has remained utterly unknown until this day, as well as several other items neglected by most writers on Pell. In addition, it attempts to correct a widespread misunderstanding about the date of composition of the work that made Pell's reputation, his Idea of Mathematics.
( Unfortunately there were to be no more editions of this work. Instead, the existing edition was suppressed, so successfully that the only known copy today is the one in Westminster School, which evidently came from Pell's own library. 21 The reason for the suppression of the work was that the Stationers' Company operated a monopoly on the publishing of school primers (as well as catechisms and psalters), in the form of a joint-stock arrangement between members of the Company, known as 'the English stock'. Evidently the Company authorities had not realized that this book was a reading primer when they allowed it to be entered in their registers. At the same time, Pell was showing his allegiance to the didactic methods of Comenius, in which children were expected to progress up a graduated scale of learning, using each level of experience as a 'precognition' of the next. Thus he explained in his preface to The English Schoole:
the order is such as I think, an easier cannot possibly be invented, for first you learne to spell & reade words of one syllable, then of 2 syllables, &c. & then the other are so set, that one word helpeth another very much, & yet not so as to make the learner reade by rote, for that I think is harder to do heere, then in any Booke that I know. 24 Comenius was not the only educationalist to develop such methods; Pell was also in close contact (via Hartlib) with an English schoolteacher, William Brookes, who was similarly committed to the idea of learning by 'precognition'. 25 But Comenius was probably the main inspiration. In 1634 Pell had prepared (perhaps at Hartlib's request) 'Letters recommendatory for Comenius et his Works'. 26 And in 1635 Hartlib commissioned a rough translation into English of Comenius's German elementary primer, Die Mutterschule, and sent it to Pell to be perfected. Pell willingly performed this task, and seems to have sent a fair copy back to Hartlib; but this book, like some others on which he was later to work, was apparently never published. 29 Scholars have expressed uncertainty about whether this was the original Latin, or a new translation. 30 However, as the person who gave Hooke this text (and related correspondence from 1639-40) was Theodore Haak, who had himself been involved in distributing the broadsheets in 1638, it seems highly likely that the Latin version supplied to Hooke in 1682 was (minus the title) the text of the 1638 Latin broadsheet, and not a new translation from the English.
Although the original English language broadsheet is undated, there can be little doubt that both it and the Latin version were printed in the second half of 1638. The one surviving copy of the broadsheet bears the manuscript annotation: 'M r Haak told me June 30 1678 was printed about y e year 1638.' 31 Pell himself, writing to Hartlib on 12 October 1642, referred to 'my letter to you which you caused to be printed just this time 4 yeares', i.e. in October 1638.
32 Copies (presumably, of the Latin version) were being circulated to European scholars before the end of the year: Mersenne had heard about 'Mr Pell's discourse' by 20 December. 33 On the following day one of Hartlib's correspondents, probably Comenius's friend Abraham von Franckenberg in Silesia, wrote: 'You say that some people doubt whether Mr P. will produce those things, in the field of mathematics, which he promised in the letter you recently published'. 34 Another early recipient of the Idea was the Dutch-German alchemist Johann Moriaen, in Amsterdam. In early January 1639, Pell was drafting a reply to queries about it which Moriaen had sent to Hartlib. 35 Later that year Theodore Haak sent a copy to Mersenne in Paris, who returned a favourable comment on Pell's project. Responding to this, Pell wrote to Mersenne on 21 November 1639 confirming that he was the author of the text; he described it as a letter written 'last year' to Hartlib, and printed by Hartlib at his own expense in both English and ('for the sake of foreigners') Latin. 36 Thanks to the efforts of Hartlib, Haak and other members of their circle, the distribution of the Latin version was far-reaching: in a later (undated) note, Pell recorded: 'almost all Christendome hath seene my undertaking. England, Ireland, Germany, Netherlands, France, Italy, Spaine, Bohemia & Hungaria, sure I am some of those countryes have seene it'. 37 Such comments can only strengthen the hope that a copy of the Latin broadsheet will one day be found in one of the libraries or archives of continental Europe.
The earliest evidence that Pell's text was being circulated in some form or other comes from the late summer of 1638. On 10 August Hartlib sent a copy of it to the mathematician Johann Adolf Tassius in Hamburg; and just three days earlier Pell himself had written, in a draft of a letter to Thomas Goad: However, it seems likely that these were manuscript copies; Pell's indication (quoted above) that the work was printed in October is quite precise, and he was generally accurate in matters of chronology.
As his letter to Goad also makes clear, Pell had a strong personal motive for setting out his proposals on the advancement of mathematics: 'And they conceive y t my designes are such as would repay y eir patron with as lasting honour, as Poesy did Maecenas…'. 39 The hint was no less broadly made in the text of the Idea itself:
As for this present Idea, I am so farre from counting it meerely-impossible, that I see not why it might not be performed by one man, without any assistants, provided that he were neither distracted with cares for his maintenance, nor diverted by other employments. 40 This was both a Baconian-Comenian project for the improvement of knowledge, and a personal application for patronage (albeit a peculiarly modest one, as the author's name was omitted from the publication). Some elements of his proposal may indeed have consisted of work that Pell had already started to prepare. Thus the Idea included the suggestion that all existing mathematical knowledge should be summarized in three treatises, one of which, entitled 'Comes mathematicus' ('The Mathematical Companion'), would be a 'pocket-booke' containing 'the usefullest Tables and the  Precepts for their use' . 41 The earliest reference to such a project is in Pell's long letter to Hartlib of 23 February 1635:
The Mathematicall booke which I wrote of I have for some reasons determined to make greater … The title thus Comes Mathematicus or the Mathematicians pocket booke Containing a briefe collection of all such tables as are requisite for y e exact & easy solution of any Mathematicall question in ordinary practise, With y e uses of [page torn] said Tables in Arithmetic, Geometry, Staticks; Optics Geodesy. Geography. Astronomy. Navigation. Architecture. Fortification. 42 However, from the ambitious nature of that list of 'uses', it may be deduced that when Pell wrote those words the work was at a very embryonic stage-perhaps little more than a gleam in his eye. And the way in which he referred to it there, as a self-sufficient project, not part of a larger scheme of three treatises, suggests that the overall design of the Idea had not yet occurred to him. Indeed, his special use of the term 'Idea' may well have been drawn from Comenius's little preparatory sketch of the 'pansophic' project, which was published by Hartlib two years later, in 1637. 43 The specific stimulus to write the Idea probably came in May or June 1638, when Hartlib received a somewhat similar plan for the codification of all mathematical knowledge, entitled 'Magnum opus mathematicum' from the Socinian scholar Johann Ludwig Wolzogen. 44 However, some modern writers on Pell have proposed that the Idea was written in 1634, or perhaps as early as 1630. The former date derives from a mock-up titlepage surviving among Hartlib's papers: 'Mr. Pells / Idaea of Mathematiques / Written to S. H. / Anno 1634. or m.'. 45 But the formulation '1634 or m.', meaning probably 'or more' or 'or magis' [greater] , suggests that this mock titlepage was drawn up at such a distance in time that Hartlib could not remember the date with any certainty. The reason why some scholars have dated the text as early as 1630 is that there is a reference in one of Hartlib's letters (addressed to John Dury) of that year to Pell's 'rude draught of his Method'. 46 However, as Hartlib's other letters to Dury from that period make clear, Pell was then participating in a wide-ranging discussion of educational methods and systems. These can have had little to do with his later Idea, which is not so much an educational project as a proposal for the codification of existing knowledge and for the promotion of mathematical studies by the state (or by wealthy patrons). One rather rudimentary example survives of a 'method' devised by Pell in 1630: entitled 'Methodus docendi omnes linguas universalis' ('A universal method for teaching all languages'), it consists of a circle with the verb 'amare' at the centre, and radiating lines creating segments which are labelled 'who?', 'how many?', 'why?', and so on. 46, 47 Another example of a pedagogical 'method' crops up in Hartlib's notes: in 1635 he referred to 'Pels or Brook's Method of Construing'. 48 These are much more likely to be the sorts of thing Hartlib and Dury were discussing at that time. Thus, although there is now a well-established tradition of dating the composition of Pell's Idea to 1630, the evidence for it is simply not convincing. Pell described the origins of this publication in letters to Sir Charles Cavendish and John Leake, and in his Controversiae … pars prima (item 5, below). 49 In the summer of 1644 Pell noticed, in Blaeu's shop, a newly published work by the Danish astronomer Christian Severinus Longomontanus, Rotundi in plano, seu circuli absoluta mensura (Amsterdam, 1644), in which the author claimed to have squared the circle. 50 Pell immediately announced that he could refute the pretended demonstration on one small sheet of paper. Blaeu offered to print this 'refutatiuncula' or 'little refutation', as it became known, and to add it to those copies of Longomontanus's book which he still had in stock. Hence the page-numbering of this text, determined by the fact that the book ended on p. 72. Copies of the leaf (on its own) were also circulated to many of the leading mathematicians of England, France and the Netherlands. 51 One copy of this 'refutatiuncula' survives among Pell's papers (BL MS Add. 4280, f. 205); it is printed (in photo-reproduction) in the best modern account of Pell's controversy with Longomontanus, a detailed study by the historian of mathematics Jan van Maanen. 52 The text of the 'refutatiuncula' was also reprinted in Pell's Controversiae … pars prima (item 5, below), pp. 13-14. This letter was also reprinted in Controversiae … pars prima (item 5, below), pp. 43-45, together with an explanation by Pell of the circumstances in which it was written. Pell's friend in Copenhagen had written to him in January 1645, saying that Longomontanus was on his deathbed, but soon afterwards Pell had learned that the elderly astronomer had recovered. He then wrote this letter, renewing his criticisms of Longomontanus and referring scornfully to the reply to his 'refutatiuncula' which the Dane had published in the autumn of 1644. A copy of the letter was later obtained by Longomontanus himself, who printed it in his next anti-Pell publication (a book which was published anonymously and referred to Longomontanus in the third person, but which was immediately understood to be Longomontanus's own work). The recipient of the letter can be identified as Johannes Rave or Ravius; another letter from this unnamed friend, mentioned by Pell in Controversiae … pars prima and dated 31 May 1645, corresponds to the letter from Rave of that date which survives among Pell's papers. -88) . At the end of the book two more confirmatory demonstrations by Mydorge, and one by Golius, were added (pp. 90-96). Blaeu explained in a note to the reader (p. 89) that Pell himself had moved to Breda before the book was printed, so that the final additions were made in his absence. As the title of the work suggested, a further instalment was planned; however, the death of Longomontanus in October 1647 brought the entire dispute to its natural end.
(6) 'Oratio inauguralis Joannis Pellii', in Inauguratio illustris scholae ac illustris collegii auriaci, a celsissimo potentissimo Arausionensium principe, Frederico Henrico in urbe Breda erectorum, cum orationibus solemnibus ipsa inaugurationis die & seqq. Aliquot habitis (Breda, 1647), pp. 168-183
The College of Orange, an academy or 'École illustre' set up by the Prince of Orange to offer higher education to the sons of the Protestant gentry and merchant families of Breda, was formally opened in September 1646. Each of the professors gave an inaugural oration: Pell had been recruited originally to be professor of mathematics and philosophy, but at the last moment the College authorities granted his request that he be required to teach only mathematics. His oration was thus (as he explains on p. 170) hastily redrafted. It is, nevertheless, an elegant piece of work, full of classical references (as the genre demanded), and gracefully decrying the notion that mathematics is either useless or too difficult. It also contains a brief account of the publication of the Idea in 1638 (p. 181). (London, 1654) , a quasi-official defence of the Cromwellian regime. 54 The printer of the translation, Johann Kaspar Suter, dedicated the book to Pell, calling him 'my highly honoured lord and great patron'. In his dedicatory epistle Suter described the book as 'a little work by one of my highly honoured and best patrons', and explained that he was dedicating it to Pell in accordance with the principle suum cuique tribuere ('give to each his own'). 55 This seems to imply that Pell was the author of the translation; accordingly, it has been credited to him in the catalogues of the Library of Congress and Harvard University (the Houghton Library).
However, although Pell clearly had a good working knowledge of German, it must be doubted whether he was competent to produce such a finished text in that language. Among the very many manuscripts relating to his stay in Switzerland, there is no sign of him writing even casual correspondence in German, and no evidence whatsoever of the drafting of this translation. (There are a few copies of German documents in his hand; but when corresponding with German speakers, he always used Latin or French.) If Pell was involved in some way in the work of translation, the final responsibility for it must surely have lain with a native speaker. Suter may simply have mistaken a translation commissioned by Pell for one performed by him; or, perhaps, he may have known the truth, and chosen to disregard it for the sake of a compliment. Nevertheless, even if Pell was not even partly responsible for the translation, he can be presumed to have been the author of the Preface to the Reader in Suter's edition, which makes specific comparisons between the new English constitution and those of Venice, Holland and Switzerland. (Rotterdam, 1659) . 57 The 'Epistle Dedicatory' to the English version, signed 'R. B.' and addressed to Hartlib, explains that the work was translated 'at my request, by such a Person as you will readily think can translate very well, though he can better write things worthy to be translated; when I shall have told you that his name is Mr. Pell' (sig. A2). In the Bodleian Library copy, the initials 'R. B.' have been expanded, by hand, into 'Robert Boyle', and a note in the same hand on the leaf before the titlepage describes the copy as 'ex dono R. Boyle'. The attribution to Boyle is accepted in the modern bibliography of Boyle's publications. 58 Lodewijk de Bils was a land-owning gentleman with a particular enthusiasm for practical anatomy-that is, the preparation and dissection of corpses. Although he lacked formal medical training, he attracted the serious interest of leading academic anatomists, on account of 'the way, which he by long Experience and much practice hath found out for the dissecting of a whole Body without spilling any blood, and for the Embalming it for whole Ages' (p. 8). He issued a public promise (formalized by a notary in Rotterdam-hence the 'Act (Obligatory)' of the title) to reveal his methods, if he were paid the huge sum of 25 000 guilders (£12 000 sterling), and invited public subscriptions for that purpose. 59 Boyle was, it seems, so enthused by this idea that he decided to circulate de Bils's appeal in England. Since Pell had lived in the Netherlands for eight years and knew the language well, he was an obvious choice of translator; and, indeed, the translation is very exact. But medical studies did not feature highly on Pell's own list of interests, and the real significance of this publication, where Pell is concerned, lies in its confirmation of personal links between Pell and Boyle in the period just before the creation of The Royal Society. Pell's epistolary contacts with Jungius had begun on the basis of unbounded admiration for the German scholar. When Pell's friend and patron Sir Charles Cavendish took up residence in Hamburg in 1644, Pell urged him to get in touch with Jungius (who was Rector of the Gymnasium there), exclaiming:
…there are few men that have not some Idol, some man or woman whom they esteeme, and admire, above y e rest of mankind & Jungius is mine.… I professe to expect more solidity in Jungius his writings than in any other man living. 60 However, when Pell tried to recruit Jungius as a contributor to his anti-Longomontanus compilation, a passing comment made by the German on his 'refutatiuncula' (claiming that his argument lacked αύ τά κεια or self-sufficiency) provoked considerable upset and resentment on Pell's part. In subsequent letters, Pell tried either to correct Jungius's misapprehension, or to force him to defend it; Jungius's failure to do either (he eventually stopped replying) led to a considerable cooling of relations between them. The second of the two letters quoted in this volume was in fact Pell's first response to that criticism; but the editor of the volume skilfully extracted from it only the most complimentary of Pell's comments. This was an adapted translation of Rahn's Teutsche Algebra, oder algebraische Rechenkunst, zusamt ihrem Gebrauch (Zurich, 1659), the first detailed course in algebra to have been published in the German language. The 'D.P.' of the title was Doctor Pell, and the alterations and augmentations were far-reaching. As Brancker explained in the preface, his own translation of the original was already finished when he approached Pell in 1665; Pell then offered 'to review some of Monsieur Rhonius [the Latin version of 'Rahn'] his Problemes, and to work them anew'. In the end, out of the 192 pages of the main text, Pell's altered or newly written material filled pp. 79-82 and 100-192-half the entire book. 62 Not surprisingly, the work was sometimes referred to as 'Pell's Algebra'. 63 While Pell's responsibility for those specified pages has never been in doubt, much uncertainty has surrounded the question of his responsibility for the contents of the rest of the book-in other words, for Rahn's original text. Some have assumed that Rahn was fully responsible for his own work (including, therefore, the division sign, which makes its first appearance on p. 8 of the German text and p. 7 of the English). Others have gone so far as to claim that the English was the original version, which Rahn had plagiarized. 64 Neither of these claims is correct. In fact, Rahn had studied mathematics under Pell when the latter was living in Zurich in the mid-1650s: Aubrey recorded that 'Rhonius was D r Pells scholar at Zurich, and came to him every friday night after he (J Pell) had writ his post-letteres.' 65 Confirmation of this can be found in one of Pell's letters to Brancker, where he wrote: 'That translation can hardly be printed without taking notice of mee. There are many that have heard that M. Rhonius was my disciple'. 66 Rahn himself acknowledged a debt in the preface to his Teutsche Algebra, where he stated that 'In the solutions, and in the arithmetic too, I make use of a completely new method … which I first learned from an eminent and very learned person.' 67 A surviving letter from Rahn to Pell in Zurich, dated 9 March 1657, confirms Aubrey's account: in it, Rahn encloses his work on the mathematical problem Pell has set him, and apologizes for being unable to come on the following Friday. 68 But perhaps the most striking confirmation is to be found in a letter from Rahn to J.H. Hottinger, written just eight days earlier, in which Rahn refers to Pell and says: 'I visit him every week, and … at each meeting we devote quite a long time entirely to mathematical recreations, in which field I regard him as incomparable'. 69 In the light of such evidence, the special method adopted in Rahn's book (which involved a sequence of marginal annotations summarizing the working out of the problem in the text), and the special symbols introduced there, can reasonably be attributed to Pell. 70 (12) Tabula numerorum quadratorum decies millium … A 71 The copy in Cambridge University Library (pressmark White a. 5) has numerous pen-and-ink corrections, and an annotation on the title page: 'The Press-faults, of this copy, were corrected by Doctor Pell'. Pell had become acquainted with the inventor and mathematician Sir Samuel Morland when they were both Cromwellian envoys in the 1650s. One of Morland's later projects was the development of a new type of pump; he printed his account of it in French, in the hope that his invention would be taken up by Louis XIV. As an appendix, he included several mathematical tables (for the calculation of volumes of water in pipes, and so on). The first of these, which merely states the areas of circles of given diameters, was, he explained, 'calculated by Mr Pell, whose name and great merit are known to the whole of the learned world'. Finally, it should also be pointed out that some of Pell's correspondence has been printed in modern editions: entire letters, or substantial extracts, can be found in the works of Vaughan 
